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CLAIMS 



[Claim(s)] 

[Claim l]Are an electrode body of rectangular shape which becomes in piles about an 
anode board and a negative electrode plate via a separator the cell which ****(ed) to an 
armor body which pastes a film together, and in a gap of said armor body and said 
electrode body. A cell, wherein reinforcement sheets are laminated in near [ at least one ] 
an end according to a field corresponding to an end of an anode board among both sides 



of a couple in an electrode body of said rectangular shape. 

[Claim 2] The cell according to claim 1, wherein said electrode body is a spiral electrode 
body which has a band form with crosswise short length in order of a negative electrode 
and an anode, rolls said anode board and said negative electrode plate via said separator, 
and carries out a time. 

[Claim 3]The cell according to claim 1 or 2, wherein said reinforcement sheets serve as a 
volume stop which stops a trailer of an electrode plate in an outermost periphery of said 
electrode body. 

[Claim 4]The cell according to any one of claims 1 to 3, wherein an anode board is 
located in an outermost periphery of an electrode body in said electrode body. 



[Translation done.] 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to high intensity-ization of the cell in the 

cell provided with film state armor bodies, such as a polymer battery. 

[0002] 

[Description of the Prior Art] In recent years, the spread of sized electronic equipment, 
such as a cellular phone, a portable audio, a digital camera, and a Personal Digital 
Assistant (PDA), follows on progressing, it is [ being a thin shape and ] lightweight and 
the demand to the cell of high capacity is increasing quickly. Thin rectangular 
parallelepiped shape which uses lithium ion polymer etc. for an electrolyte (the cell 
provided with the film state armor body of "thin" refers to several millimeter unit grade" 
said here) It is a cell with the composition which wrapped the electrode body fabricated 
to thin rectangular parallelepiped shape in the sheet shaped armor body which pasted the 
flexible and very thin film together and was made new type, and since it is possible to 
carry out a weight saving with a thin type extremely though it is large scale 
comparatively, expectation is growing as an object for the power supplies of the above- 
mentioned apparatus. 
[0003] 

[Problem(s) to be Solved by the Invention]By the way, generally, by the above cells, 
since the armor body is flexible, the character which is easy to produce modification 
(dent especially by bending and press of a lateral portion) by fall etc. is seen. If a film 
state armor body changes, an internal electrode body is also easy to change and a short 
circuit may be generated. 

[0004] On the other hand, although the back up plate which becomes a cell pars basilaris 
ossis occipitalis for example, from a plastic-goods-molding thing, for example is attached 
and how to ease the shock concerning fall can be considered, only the volume integral 
which has the back up plate in the inside of a cell becomes the cause of reducing the 
energy density of a cell. Thus, in the cell provided with the film state armor body, it can 
be said that the issue which should still be solved exists. 



[0005]This invention is made in view of such a technical problem, and in the cell 
provided with the film state armor body, the purpose is in providing what has the 
outstanding intensity, keeping an energy density good. 
[0006] 

[Means for Solving the Problem]In order to solve an aforementioned problem, this 
invention an electrode body of rectangular shape which becomes in piles about an anode 
board and a negative electrode plate via a separator, It shall be the cell which ****(ed) to 
an armor body which pastes a film together, and reinforcement sheets shall be laminated 
in near [ at least one ] an end in a gap of said armor body and said electrode body 
according to a field corresponding to an end of an anode board among both sides of a 
couple in an electrode body of said rectangular shape. 

[0007]especially if said electrode body is boiled and applied when it is a spiral electrode 
body which has a band form with crosswise short length in order of a negative electrode 
and an anode, rolls said anode board and said negative electrode plate via said separator, 
and carries out a time, it is effective here. Furthermore, said reinforcement sheets may 
serve as a volume stop which stops a trailer of an electrode plate in an outermost 
periphery of said electrode body. 

[0008]In said electrode body, the invention in this application is still more effective, 
especially when an anode board is located in an outermost periphery of an electrode 
body. 
[0009] 

[Embodiment of the Invention] 1. The lineblock diagram 1 of an embodiment 11-1. 
polymer battery is a fragmentary sectional view of the lithium ion polymer battery 1 (the 
cell 1 is called hereafter) of the nonaqueous electrolyte battery concerning this 
Embodiment 1, and drawing 2 is a sectional view (sectional view along xz flat surface 
near [ in the armor body 10 ] a width direction end) of the cell 1. 

[0010]The polymer battery 1 has the armor body 10 which bent both sides like drawing 1, 
and the flat electrode body 20 which contains a polymer electrolyte in the armor body 10 
concerned is stored. And it has the composition which made the anode plate terminal 1 1 
made from aluminum, and the negative electrode plate terminal 12 made from nickel 
project from an electrode body to the upper part (y direction). Specifically the armor 
body 10 turns up the band form of the polypropylene / aluminum / polypropylene 
laminate film of fixed length (100 micrometers in thickness) in a half, bonds after cutting 
and its both ends by thermo-compression by fixed width, and makes them the shape of an 
envelope form, and it has the structure which enclosed the electrode body 20 with this. 
[001 l]The electrode body 20 presses flatly the vortex electrode body which rolled about 
the anode board 21 and the negative electrode plate 23 via the separator 22, and makes it 
rectangular shape (thin rectangular parallelepiped). The electrode body 20 concerned is 
impregnated with the gel polymer electrolyte. Since the side of the electrode body 20 
curves the "rectangular parallelepiped" said here, it is not strict rectangular shape, but 
such shape will also be called a "rectangular parallelepiped" here. 
[0012]The anode board 21 applies cobalt-acid-lithium LiC 0 0 2 to aluminum foil. The 
negative electrode plate 23 applies black lead (graphite) powder to copper foil. The 
separator 22 consists of 0.03-mm-thick porous polyethylene. In the electrode body 20, as 
generally shown in drawing 2, it is set as the order of the anode board 21, the negative 
electrode plate 23, and the separator 22 so that y direction width may become large. By 



securing the area of the negative electrode plate 23 from the anode board 21 widely, at 
the time of charge, this makes the negative electrode plate 23 fully absorb the Li ion from 
the anode board 21, and considers that generating of a dendrite is controlled. 105 is a 
volume stop tape which stops the anode board 21 located in an outermost periphery. 
[00 13] As a polymer electrolyte with which the electrode body 20 is impregnated, As an 
example, an EC/DEC mixture (mass ratio 30:70) can be mixed with polyethylene-glycol 
diacrylate at a rate of 1:10, and what carried out 1 mol/1 addition of the LiPF6, carried out 
the heating polymerization and was gelled to this can be used. The anode plate terminal 
1 1 and the negative electrode plate terminal 12 are attached to the anode board 21 and the 
negative electrode plate 23, respectively, and it is arranged besides the armor body 10. In 
the obturation part 102 of the armor body 20 which put in the electrode body 20, the 
denaturation polypropylene 103 and 104 for closure is wrapped in the anode plate 
terminal 11 and the negative electrode plate terminal 12, respectively, and the inside of 
the armor body 20 is sealed by bonding the obturation part 102 concerned by thermo- 
compression. 

[0014]In here, the feature of this embodiment is in the place on which the reinforcement 
sheets SI which consist of polyolefin system material, and S2 are stuck along with both 
the sides of the outermost periphery of said electrode body 20, as shown in drawing 1. In 
four corners of the electrode plate (namely, anode board 21) located in the outermost 
periphery side of the electrode body 20, these reinforcement sheets SI and S2 are 
laminated over anode board 21 end concerned and the separator 22. These reinforcement 
sheets SI, and the reason and the effect of providing S2 are as follows. 
[0015] 1-2. In the cell provided with the effect film state armor body of Embodiment 1, 
when an armor body falls and it collides with a floor compared with the dry cell etc. 
which have a metallic- sheath can, the character which is easy to produce modification is 
seen. If a film state armor body changes, an internal electrode body is also easy to change 
and a short circuit may be generated. As a result of invention-in-this-application persons' 
inquiring wholeheartedly, while the angle of the cell collided with the floor at the time of 
fall, as for this short circuit, it turned out that it is easy to generate when the angle of the 
corner part of the electrode plate located in the outermost periphery part of an electrode 
body breaks through a separator by that collision. Especially when the electrode plate 
located in the outermost periphery of an electrode body is an anode, since a negative 
electrode plate exists in the corner part via a separator, it is easy to connect too hastily. 
When pressing an electrode body and fabricating flatly, since an electrode plate is bent, if 
it will be easy being sharpened by the corner part, therefore a shock is added here, a 
separator will be broken through and it will be easy to connect too hastily in the long side 
of an electrode body. 

[0016]On the other hand, since the separator 22 is covered with anode board 21 end and 
reinforcement sheets in four corners of the reinforcement sheets SI and the anode board 
21 located in the outermost periphery of the electrode body 20 as mentioned above by S2 
according to the cell 1 of the above-mentioned composition, Since the shock added to the 
corner of an anode board is eased with reinforcement sheets even if a shock is added to 
the angle of an armor body at the time of fall, an anode board breaks through a separator 
and it is hard to produce the problem of connecting with a negative electrode plate too 
hastily. In the polymer battery of this embodiment, since it has provided only in the 
portion along the long side of the electrode body 20, using a comparatively thin sheet, the 



effect that the fall of an energy density can control good is also expectable. 
[0017]In the cell provided with the electrode body 20 of spiral structure like this 
Embodiment 1, such reinforcement sheets SI and S2 are considered that a high effect will 
be especially acquired if it applies to the cell 1 of such composition since it is 
comparatively easy to produce an internal short circuit by shocks, such as fall. Although 
drawing 2 shows only the reinforcement sheets SI, in this Embodiment 1, the 
reinforcement sheets S2 are formed similarly. 

[0018]Drawing 3 is the figure which looked at the cell in the variation of the embodiment 
of the invention 1 from the transverse plane. In this figure, it has cut in the position 
corresponding to the electrode body 20 of the armor body 10 so that an inside can be 
seen. Like this figure, this cell shows the example which made the volume stop tape 
which stops the anode board 21 located in an outermost periphery serve a double purpose 
with the reinforcement sheets SI or S2. Such a device may be performed in the invention 
in this application. 

[0019]2. Below as for other embodiments, other embodiments are shown about this 
invention. 

2- 1 . Embodiment 2 drawing 4 is the fragmentary sectional view which looked at the cell 
in the embodiment of the invention 2 from the transverse plane. As shown in this figure, 
this cell is the composition that the negative electrode plate 23 is located in the outermost 
periphery of an electrode body, but this invention may be applied also to such 
composition, in the example concerned, the reinforcement sheets SI and S2 are 
concretely arranged according to the length (the y direction end of the anode board 23 
which sets the separator 22 in details and is located in the space back side (un- 
illustrating) — a wrap — things are made — as) of the y direction both side surfaces of the 
negative electrode plate 23 at least. Thereby, the same effect as the above-mentioned 
embodiment is done so. 

[0020]What is necessary is just to specifically arrange the reinforcement sheets SI and S2 
so that at least one side of the y direction both ends of an anode board may be covered. 
2-2. Embodiment 3 drawing 5 is the fragmentary sectional view which looked at the cell 
in the embodiment of the invention 3 from the transverse plane. As shown in this figure, 
it is the composition which sticks short reinforcement- sheets SA1, SA2, SB1, and SB2 on 
spot form over the anode board 21 and the separator 22 in four corners of the electrode 
body 20 in this cell. At least, corresponding to the y direction end of the anode board 21, 
reinforcement- sheets SA1, SA2, SB1, and SB2 are provided so that this may be covered. 
The same effect as the above-mentioned embodiment is done so by such composition. 
[002 l]reinforcement- sheets SA1, SA2, SB1, and SB2 — among these, if at least one is 
provided, an appropriate effect will be acquired, but it is good to provide four often [ 
providing two, SA2 which is in an electrode body lower end part desirably, and SB2, ], 
and more desirably. 

3. The following cell was produced as an example and a performance comparative- 
experiments example cell. As a comparative example cell, it produced like the example 
cell except not using reinforcement sheets. 
[0022]* Example cell 1 (equivalent to Embodiment 1) 

* Example cell 2 (equivalent to Embodiment 2) 

* Example cell 3 (equivalent to the variation <drawing 3> of Embodiment 1) 

* Comparative example cell 1 (a negative electrode is a cell of an outermost periphery) 



* Comparative example cell 2 (an anode is a cell of an outermost periphery) 
Every 50 of each of these cells were produced, respectively, and the fall experiment 
which falls from a height of 1.9 meters was conducted. As a jig is attached to each cell at 
this time and it fell from the pars basilaris ossis occipitalis of the cell to the floor, fall was 
repeated until the cell short-circuited, and the average value of that number of times of 
fall was investigated. 

[0023]Table 1 shown below is the experimental data then obtained. 
[0024] 
Table 1 ] 
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[0025]In the example cells 1-3, compared with the comparative example cells 1 and 2, 
the short rate is all stopped by 1/2 or less, and it turns out that the good performance of 
this invention is presenting so that clearly from this table. That is, it can be expected that 
this invention can secure the outstanding intensity in the cell provided with the film state 
armor body, keeping an energy density good. 

[0026]4. Although the outermost periphery of the electrode body 20 mainly showed the 
other matter above-mentioned embodiments about the composition which is the anode 
board 21, This is comparatively easy to produce a short circuit, when an outermost 
periphery is the anode board 21, and even if it applies this invention to composition like 
(Embodiment 2) at the thing of electrode bodies other than this, it can acquire a good 
effect. 

[0027]Although the above-mentioned embodiment showed the lithium ion polymer 
battery, of course, this invention is not limited to this, and when using other electrode 
bodies, it may be applied. As construction material of reinforcement sheets, it is not 
limited to the above-mentioned embodiment, in addition a polypropylene tape, a 
polyphenylene sulfide tape, a polyimide tape, etc. are mentioned. 
[0028]Although the example which uses a laminate film was shown in the above- 
mentioned armor body, this invention is not limited to this but may use film armor bodies 
other than a laminate film. 
[0029] 

[Effect of the Invention]This invention the electrode body of the rectangular shape which 
becomes in piles about an anode board and a negative electrode plate via a separator so 
that clearly from the above thing, Are the cell which ****(ed) to the armor body which 
pastes a film together, and in the gap of said armor body and said electrode body. Among 
the both sides of the couple in the electrode body of said rectangular shape, in near [ at 
least one ] an end, since reinforcement sheets are laminated according to the field 
corresponding to the end of an anode board, shocks, such as fall, can be eased and a cell 
can be protected with said reinforcement sheets. That is, it is controlled that a flexible 
film state armor body changes, the problem of the short circuit and breakage of an 
electrode body is avoided, and good battery capacity is secured. 



[Translation done.] 



